Introduction
Tuberculosis is a chronic granulomatous disease, caused by Mycobacterium tuberculosis-characterized by * Corresponding author.
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formation of caseating granulomas.
Resurgence of this disease noted in 1990s [1] is being attributed to multi drug resistance, increase in population living in poor socioeconomic conditions (overcrowding & poor nutrition) and increase in the incidence of HIV.
Tuberculous affecting the middle ear is very rare [2] . It accounts for less than 1% of cases of chronic suppurative otitis media [3] .
There are various reasons to explain why this entity goes unrecognized in many cases. Readily recognized manifestations of tuberculosis are well described and discussed, compared to rare ones. Low prevalence of tuberculous otitis media (TBOM), scarcity of literature and knowledge, varied clinical features from silent mastoiditis to intracranial complications have often resulted in disease being a "missed diagnosis". Over this, the classical triad of painless otorrhoea, multiple perforations and facial palsy-is not seen in many cases, misleading the clinician. The diagnostic utility of various tests in diagnosing tuberculosis is variable, making it even more difficult to identify cases with tuberculosis.
Late recognition or missing a diagnosis means prolonged illness, disability, irreversible complications, unnecessary medical and surgical therapies and their costs to the patient, despite the availability of effective therapies. In children, hearing impairment may lead to long-term effects on language, auditory and cognitive development, hindering their education prospects.
Complications occurring due to tuberculous otitis media are very severe and life threatening as compared to pyogenic otits media warranting early diagnosis and treatment [4] .
Efficacy of medical management with anti-tuberculous therapy (ATT) is well proven with good results in these cases [5] .
Role of surgery is still controversial. We have been diagnosing cases by examination of tissue obtained during mastoid exploration/reconstructive procedures done for chronic otitis media.
This study is conducted to emphasize the features of the disease that help in early recognition, and also, on the efficacy of combined surgical and medical management in treating the disease.
Methods
A retrospective study was done and patients who were diagnosed as having tuberculous otitis media as per line probe assay were included in the study.
Approval from the Institute's Scientific Committee has been taken for conducting this study. The study was conducted from January 2011 to December 2013. A total of 751 cases of Chronic Suppurative Otitis Media (CSOM) were seen in the outpatient department of which 18 cases were found to be positive. Three cases were diagnosed preoperatively in whom there was pale granulations-in the external canal and middle ear. A total of 181 patients underwent surgery for CSOM. During surgery there was strong indication of tuberculosis in 28 patients, samples were obtained and tested with the standard protocol (Figure 1) . Those found positive were included in the study. Out of these 28 patients-15 were found to be positive with LPA (Line probe assay) which was the diagnostic tool in our study.
In all patients detailed history of the patients was taken, including past and family history of tuberculosis. Pure tone Audiometry was done, a mean of pure tone average at 500, 1000 and 2000 Hz was taken to know the degree of hearing loss. Radiological and microbiological studies were done. A major strength of the line probe assay is that it is commercially available in a kit form and produces results in a day. Limitations include relatively high level of skill is required to run the assay (e.g. DNA processing), costs, and inability of the assay to accommodate new mutations [6] .
Patients with positive result were started on anti tubercular therapy. The first was two months intensive phase where they were prescribed a combination of Isoniazid, Rifampicin, Pyrazinamide and Ethambutol three times a week. This is followed by a 4-month regimen of isoniazid and Rifampicin three times a week. Defaulters and failures were treated with three months intensive phase of three times a week-combination of Isoniazid, Rifampicin, Pyrazinamide, Ethambutol and Streptomycin for two months; and Isoniazid, Rifampicin, Pyrazinamide and Ethambutol for one month. During continuation phase, Isoniazid, Rifampicin, and Ethambutol were administered for five months.
Patients who had negative results were treated as any other case of chronic otitis media.
Results
During the study period 751 cases of CSOM were seen in outpatient room of which 18 cases of TBOM were diagnosed. Three patients were diagnosed preoperatively and 181 underwent surgery of which 15 cases were diagnosed positive, from the tissue obtained during the procedure. 8 were males and 10 were females. Age range of the patients was between 17 and 61 years, with maximum number of patients (33%) in their thirties. The Second peak was observed in the 6th decade (26.6%). Among the operated cases six were revision cases (40%) and all of them were operated earlier for the same complaints. The duration of presentation ranged from three months to 38 years. None of the patients had pulmonary tuberculosis either in the past or at the time of presentation (0%). In no case was the family history positive.
The presenting complaints in the order of frequency are listed in Table 1 and the Examination findings are listed in Table 2 .
Imaging of temporal bones showed sclerotic mastoids in twelve cases. The granulation tissue obtained during surgery was tested for tuberculosis and it was positive in these cases. The most common site of appearance of granulation tissue was the mastoid antrum (Figure 3) , followed by the mastoid cavity proper and the middle ear. Incus was the most common ossicle (n = 9, 60%) to be eroded, followed by malleus (n = 8, 53.3%) and stapes suprastructure (n = 2, 13.3%). Dehiscence of facial canal was seen in three of the cases (20%). Direct smear was positive in four cases (22.2%), concentration techniques in seven cases (38.8%). Line probe assay was the diagnostic tool in all the cases. None of the cases were positive on histopathology. There was no evidene of caseous necrosis or epitheloid cells (0%).
Anti-tuberculous therapy was started within 7 -10 days of surgery, except in one case where it was started after 15 days. There were two defaulters. One patient had no further complaints after resuming ATT. In another case the ear started discharging after two weeks of stopping medication at 2.5 months, and showed no response even after reinstatement of ATT. That patient developed a small central perforation in the anteroinferior quadrant.
All the other cases (88.8%) responded well to ATT, with normal healing of the post-aural wound and proper uptake of the graft (Figure 6 ). All the mastoid cavities showed good epithelialization.
The mean PTA also improved from 53.73 to 27.1 dB. Patients were followed up for a period of one year. All patients responded well (88.8%) with no complications and had healthy ears.
Discussion
We conducted the study on patients who came with a complaint of chronic discharging ear not responding to medical therapy. They were investigated with audiometry, examination of discharge, and radiological studies of the temporal bones.
In our outpatient room we examined 751 patients with CSOM of which 18 cases were diagnosed as tuberculous otitis media, hence the incidence of TBOM in our study was 0.02%. A study done by Weiner GM report incidence of tuberculous otitis media to be 0.04% of cases of chronic otitis media [7] which is much lower as compared to our study. A total of 181 cases were operated for chronic suppurative otitis media of which 15 cases were diagnosed as tuberculous otitis media. Hence TBOM accounted for 8.2% of the operated cases of chronic suuppurative otitis media Males are usually more affected than females with a ratio of 1.4:1 as studied by Nishiike S et al. but in our study the ratio was 0.8:1 [8] . As supported by Cho et al. the highest incidence of the disease in patients is around their thirtees. This correlated with our study [9] .
The most common complaint was chronic ear discharge and hardness of hearing which is also seen in various other studies [10] .
In our study Multiple perforations could be seen in only one case (5.55%) which correlates with a clinical study done in twelve patients of tuberculous otitis media. NONE of the patients in that study had multiple perforation [8] .
Intra Operative findings showed pale granulation tissue as the constant finding. The characteristic bony sequestration and cheesy material as described by Abes, was not found in any of our cases [11] . Ossicular necrosis was seen involving the incus, malleus, followed by stapes. Erosion of fallopian canal was seen in 3 cases.
In our study we did not encounter any complications, which contradicts a study done by Jesic S who reported that otogenic complications were more in tuberculous otitis media as compared to cholesteatoma [12] . In our series, detection rate of Mycobacteria by molecular genetic methods was about 4.5 times higher compared to direct staining and 2.5 times higher compared to concentration techniques.
Ziehl-Nielsen staining should not be considered as a sensitive test, since tuberculous lesions of the ear show low bacterial concentrations [13] . Obtaining a positive microbiologial culture is also difficult as the bacterial count is low and other microorganisms (staphylococcus, pseudomonas, Klebsiella) interfere with the growth [13] .
There were no histologically positive cases in our study, but a study by windle taylor reports 20/22 cases to be histologically positive and histology was considered as a diagnostic tool-which contradicts our study [14] . In our study we used molecular genetic studies to facilitate detection of bacteria in low counts, and they have the advantage of labelling drug resistance. But Mycobacterium-specific PCR and interferon-gamma release assay cannot distinguish between active, inactive or post-infective conditions [15] .
A study done by Kriukov et al. could diagnose tuberculous process, bacteriologically in 9% cytological in 27.3%, pathomorphological in 18% and PCR diagnostics in 55%. While in our study cytological in 22.2% 2) Classical clinical features of tuberculosis are rarely seen and atypical findings which help in diagnosing should be kept in mind.
3) Zn staining for tuberculosis should not be considered as a sensitive test. 4) Histopathology is considered as diagnostic in the diagnosis of tuberculosis but in case of tuberculous otitis media it is difficult to appreciate the classical features as the bacterial count is low in the specimen due to prolonged use of topical antibiotics. 5) Molecular genetic studies like line probe assay not only helps in the diagnosis of tuberculosis but even identifies the sensitivity to drugs isoniazid and rifampcin. 6) Tests for diagnosing tuberculosis should be repeated even if its initially negative whenever there is a strong clinical suspicion. 7) Surgery is required for tissue sampling and for clearance of the disease. pathologically in 0 percent and with PCR diagnostics (line probe assay) in all the cases. Hence PCR-Diagnositics increase the sensitivity of diagnosis of tuberculosis [16] .
Line probe assay has a specificity of 96% -100% and sensitivity of 94% -100%, thus it can accurately diagnose tuberculosis [7] .
Diagnostic efficacy is variable for all the tests, hence the diagnosis of tuberculosis still remains a challenge for otolaryngologists. Hence whenever there is strong clinical suspicion investigating the patient with various tests is imperative.
The mean PTA was improved from 53.73 to 27.1 dB. Thus surgery helped patients in achieving a healthy middle ear cavity with a good hearing outcome.
In our study, we found that with proper ATT, healing rates are similar to any non-TBOM cases. There was no formation of post aural fistula or graft rejection. As observed by Aremu [17] in his study, our patients also complained of wet feeling of the ear (rather than discharge) in the initial post operative period-for three months. A mean follow up for one year was done and all patients were doing well except for the defaulters.
Conclusions
Tuberculous otitis media is often missed as the classical triad of painless otorrhoea, multiple perforations and facial palsy are not seen in all cases of TBOM. The absence of these should not stop the clinician from diagnosing the disease.
Suspicious tissue should therefore be tested properly-to avoid missing the diagnosis and to prevent any complications. The key points are summarized in Table 3 .
